




























































































α 18，633 π5 1．5166?
8，957 η4 8．4834











7 4 39．2650 0．49292
8 4 21，528．9 0．61875

















Deforipation　is　elastic　until　一79e　strain．’`nd str s 　suddenly　changes3　at　about　一8．590　strain．　ln　this　stage，　the
evolution　of　two　twin　deformations，　A　and　B　in　Fig．6　（b），　is　obtained．　Both　of　these　twin　deformations　are　（111）
［11　2］　and　are　composed　of　one　layer　each．　．Stress　changes　abruptly　at　about　一1190　strain：　The　configuration　of
atoms　in　this　stage　is　shown　in　Fig．6．（c）．　The　development　of　Twin　B，　beComing　two　layers，　can　be　observed．　This
is　induced　by　the　movement　to　［11　2］　direction　of　the　matrix　layers　over　Twin　B．　Then　strgss　changes　abruptly　at
－1290　strain．．　The　configuration　of　atoms　at　that　time　is　shown　iR　Fig．6．　（d）．　The　development　of　Twih　A，　becoming
tw・1・y・・s・can　b・・b・e・vgd・Thi・i・i・中ced　by　th・m・v・m・nt　t・［112］di・ccti・n．・f　th・m・t・i・1・ybk・・nd・・Twi・
A．　Stress　changes　abruptly　at　一　1590　strain．　The’configuration　of　atomS　at　that　time　is　shown　in　Fig．6（e）．　Both
Twin　A　and　Twin　B　has　become　three　layers，　increasing　one　layer　each．
　　　In　order　tb　investigate　the　effect　of　periodic　boundary　condition，　Ni　crystal　under　uniaxial　compressive
deformation　was　performed　for　NVE　ensembles　applying　periodic　boundary　condition　using　EAM　potential．　ln
this　case，　a　twin，　（OIO）｛101］，　was　observed，　different　from　the　result　of　single　nanocrystal　model．　lt　is　considered
∫傭tlatio％Of　p⑳侃ation　of　Nt　Tw伽ed　NαnOC那tα1ハ40delのM∂lec漁r　DynαmtCS5
that　periodic　boundary　condition　resulted　in　this　difference．　The　result　of　single　nanQcrystal　is　in　good　agreement
with　the　experimental　result（．5），　while　the　resu｝t　of　the　model　applying　periodic　boundary　condition　isn’t．　lt　is
found　that　nanocrystal　model　is　better　for　simulation　to　investigate　deformation　induced　phase　transformation
than　the　model　applying　periodic　boundary　coridition．
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Fig．3　Stress－strain　relation　under　tensile
Ioading　of　single　nanocrystal　model
Fig．4 Stress－strain　relation　model　under
compressive　loading　of　single　nanocrysta1
3．2 Deformation　of　Twinned　Nanocrystal　Model
　　　Stress－strain　relation　of　twinned　nanocrystal　model　under　uniaxial　tensile　loading　is　shown　in　Fig．7．　ln　this
figure，　elastic　deformation　is　observed　until　about　790　strain．　At　that　time，　stress　falls　down　quickly．　Stress　starts
to　increase　again　from　990　strain　and　this　deformation　is　still　elastic．　The　change　of　configuration　of　atoms　at　this
point　is　shown　in　Fig．8．
　　　The　twin，　initiallY　composed　of　three　laYe．rs，　decreases　to　one　layer　at　990　strain，　and　finally　disappears　at　25　90
stram．
　　　Stress－strain　relation　under　compressivp　loading　is　shown　in　Fig．9　and　configuration　of　atQms　is　shown　in
Fig．10．　From　this　figure，　twin　increases　to　become　fbur　layers　at　一690　strain．　This　result　agrees　with　that　of　single
llanocrystal．　The　yield　stress　of　twinned　nanocrystal，　however，　is　about　half　as　high　as　that　of　single　nanocrystal．
It　is　considered　from　this　fact　that　local　deformation　is　induced　more　easily　in　crystals　containing　！wins　than　in
perfect　crystals．
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Fig．5　Configuration　of　atoms　in　the　（110）　plane　of　single　nanocrystal　mode　during　tensi］
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Fig．6　Configration　of　atoms　in　（110）　plane　of　single　nanocrystal　model　during
compressive　deformation
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Fig．7　Stress－strain　relation　under　tensile
loading　of　twinned　nanocrystal　model
Fig．8　Stress－strain　relation　under　compressive
loading　of　twinned　nanocrystal　model
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Fig．9　Configration　of　atoms　in　（110）　plane　of　twinned　nanocrystal　model　during　tensile
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Fig．10　Configration　of　atoms　in　（110）　plane　of　twinned　nanocrystal　model　during　compressive
deformation
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4．　CONCLUSION
　　Simuiation　was　performed　for　uniaxial　tensile　and　compreSsive　deformation　of　Ni　single　nanocrystal　and　Ni
twinned　nanocrystal　composed　of　1550　atoms　using　EAM（embedded　atom　method）　potential．　The　conglusion　of
the　pTesent　study　is　as　follows．
（1陣・（111）［112］・．developed　“．”de「co血P「essive　loading・and　dec「eased　and　dirapPea「rd　und¢「t．ensile
loading．　．
（2）Napocrystal　model　is　better　for　simulatiop　to　investigate　deformation　induced　phase　transformation　than　the
model・applylng　pgriodic　bgundary　condition．
（3）bocal　deformations　inducedimore　easily　for　crystals　containing　twins　than　for　perfect　crystals．
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